Liver blood flow measurements obtained from both the liver surface and deep within the parenchyma, were correlated in an effort to assess the usefulness of laser-Doppler flowmetry for non-invasive monitoring of total liver blood flow, the probe being positioned on either the surface or within the liver parenchyma.
Evaluation of liver blood flow is fundamental to describing hepatic physiology and biochemistry and understanding the pathophysiological states of this organ. The recent progress in both liver transplantation 1'2 and ischemic treatment of hepatic tumors , has reawakened our interest in blood flow in the liver.
A variety of techniques have been employed throughout the years in attempts to measure the hepatic blood flow in experimental animals and in hurnans4'5'6. These methods, the majority of which are invasive, led to a picture of a homogenous perfusion throughout the depth of hepatic tissue in any given region of the normal liver. However, recent data, has given rise to some debate on the distribution of blood flow within the parenchyma and the liver surface7.
The aim of the present study is the estimation of hepatic perfusion and the correlation of measurements obtained at different regions on the surface and within the liver parenchyma, experimentally in the rat and in clinical practice, in man. The method used for this assessment is the newly developed laser-Doppler technique. 
MATERIAL AND METHOD

Hepatic Microcirculation
The laser-Doppler self-adhesive probe was attached to the liver surface, achieving optical coupling, which was identified by the green light signal on the flowmeter. Blood flow was measured for a 30 sec period at 4 random sites on the main hepatic lobe. After these measurements were performed, the laser-Doppler needle probe was introduced through the lumen of a 22G intravenous cannula, inserted into 4 different points of the liver parenchyma and blood flow was assessed for a 30 sec period at each site.
Clinical Studies
Ten biliary surgery male patients aged 45-56 yrs (median 48 yr) were included in the study, after informed consent had been obtained. All patients had no history of jaundice, cholangitis or hepatic function disturbance. After right subcostal incision the right hepatic lobe was exposed and, under arterial pressure monitoring, both surface and parenchymal measurements were performed as previously described, using the same probes and before any surgical manipulation.
Statistical Analysis
All data analysis are expressed as the mean + SEM. One-way analysis of variance was conducted using the one factor ANOVA (Stat-View, BrainPower Inc, CA) for repeated measurements for correlation of the findings within and between the subjects. Dunnet t-test and Fisher's test were applied to determine differences among groups if a significant F value was obtained. Probability values < 0.05 were considered significant.
RESULTS
The mean + SEM of laser-Doppler flowmetry in arbitrary units of flux both from the surface and parenchyma are presented in Figure 1 for rats and Figure 2 However, little data is available concerning possibilities and, perhaps, limitations of using the method for estimating liver blood flow7'12'14. One of these studies, conducted by Ardvinsson 7 on six pigs, after portal vein or hepatic artery occlusion, raised some doubts about the homogenous perfusion throughout the depth of the hepatic parenchyma. It is obvious, however, that these differences are probably due to the vessels' occlusion and there is no correlation with the unmanipulated liver we studied. The findings of the present investigation conducted in rats and humans, revealed that blood flow on the liver surface is well correlated with the blood flow within the liver parenchyma. Additionally, no statistically significant variations were observed in measurements within an individual subject or between subjects under similar conditions, both in rats and humans.
Our findings of homogenous blood perfusion throughout the liver supports the conclusions of others, based on studies using 14C-labelled antipyrine 15 and radioactive microspheres16. Furthermore, anatomical studies using non-diffusible indicators such as red blood cells and serum-albumin 17'18 do not suggest any compartmentalization of flow within the liver substance, so the suggestion that the measurable volume of liver blood flow at a random probe position is too small to reliably reflect changes of total blood flow remains of no practical interest with respect to the intact liver. The homogenous perfusion throughout the entire depth of the liver-as documented by our performing repeated measurements which exhibited a small within measurements variation-makes the performance of a single-point measurement somewhere within the liver an accurate estimation of total liver blood flow. On the other hand the insertion of the laser probe into the liver parenchyma does not constitute a special problem, regarding the accuracy of readings, as the needle is so fine it does not affect the physiological architecture of the tissue.
Previous studies have confirmed that the laser-Doppler probe applied to the liver surface is more sensitive to the changes of blood flow through the arterial than the portal system12. Anatomical studies, in which it was demonstrated that terminal arteries were lying between the two layers of the liver capsule, can partially explain these findings9. On the other hand, Leiberman 
